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DETAILED ACTION 
Claim Objections 

Claims 2-3, 9, 12, and 14 are objected to because of the following informalities: 

With respect to Claim 2, Lines 4-5 recite, "diameters range from about 50 pm to 
about Mm" wherein there is no lower range for the diameters. Claim 2 as originally 
presented read, "to about 1 pm" and the Examiner assumes that this is still the intended 
range, wherein the amended claim simply contains a typographical error. 

Claims 3, 9, 12, and 14 are objected to based on their dependency upon Claim 2. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particulariy pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-3 and 5-20 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

With respect to Claims 1, 2, and 5, the limitation "size" renders the claim 
indefinite because it is unclear as to what boundary the limitation is defining, for 
example: thickness, length, width, thickness, or area of a structure. For examination 
purposes, the Examiner has defined "size" to mean thickness. 

Claims 3 and 6-20 are rejected based on their dependency upon Claims 1 , 2, 

and 5. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
fornn the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1 and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Xu et ai. (US Patent 5,872,422; hereinafter Xu). 

Re claim 1: As best understood by the Examiner, Xu discloses, in figure 1 and 
throughout the disclosure, a carbon substance comprising: 

• a structure (14) having a size ranging from about 1|am to about 100)im 
(column 7, lines 64-67) and including carbon and a metal or metallic oxide 
(column 20, line 21); and 

• a plurality of line-shaped bodies (20) whose diameters are smaller than 
about 200 nm (column 9, lines 44-48), 

o wherein the line-shaped bodies include carbon as a main 
component thereof and grow radially from a surface of the 
structure. 

Re claim 8: Xu discloses, in figure 1 and throughout the disclosure, an electron 
emission element which emits electrons from an electron emission material by using a 
voltage difference between a first electrode and a second electrode, wherein the 
electron emission material is arranged on the first electrode and the second electrode is 
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arranged facing the electron emission material (column 18, lines 35-54), wherein the 
electron emission material comprises the carbon substance of claim 1 . 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 5, 16, 17, and 20 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Xu, and further in view of Nettleton (US Patent Application 

Publication 2003/0082092). 

Re claim 5: As best understood by the Examiner, Xu discloses, in figure 1 and 
throughout the disclosure, a carbon substance comprising: 

• a structure (14) having a size ranging from about 1fim to about lOOjim 
(column 7, lines 64-67) and including carbon and a metal or metallic oxide 
(column 20, line 21); and 

• a plurality of line-shaped bodies (20) whose diameters are smaller than 
about 200 nm (column 9, lines 44-48), 

o wherein the line-shaped bodies include carbon as a main 
component thereof and grow from a surface of the structure. 
However, Xu fails to teach or fairly suggest the line-shaped bodies include at 
least one body starting from and returning to a same structure. 
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Nettleton discloses, in figures 3a and 3b, the substitution of a carbon nanoloop 
for a carbon nanotube. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to substitute a nanoloop for the nanotube of Xu because it 
increases the electron emission from the structure without Increasing power to the 
device. 

Re claim 16: Xu discloses, in figure 1 and throughout the disclosure, an electron 
emission element which emits electrons from an electron emission material by using a 
voltage difference between a first electrode and a second electrode, wherein the 
electron emission material is arranged on the first electrode and the second electrode is 
arranged facing the electron emission material (column 18, lines 35-54), wherein the 
electron emission material comprises the carbon substance of claim 5. 

Re claim 17: Xu discloses, in figure 1 and throughout the disclosure, the line- 
shaped bodies (20) of the carbon substance are divided to direct in a radial manner. 

Re claim 20: Xu discloses each of the line shaped bodies further includes a 
particle containing at least a metal or a metallic oxide (column 9, lines 23-24). 

Claims 11 is rejected under 35 U.S.C. 103(a) as being unpatentable over Xu 
as applied to claim 1 above, and further in view of Smalley et al. (US Patent 
Application Publication 2002/0127162; hereinafter Smalley). 

Re claim 1 1 : Xu teaches all the limitations as shown above. 
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However, Xu fails to teach or fairly suggest a composite material comprising the 
carbon substance of claim 1 in a matrix. 

Smalley discloses carbon nanotubes within a matrix (paragraph 25, lines 1-4). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the carbon substance of Xu within a composite material 
in a matrix because the matrix provides strength for the nanotube thereby preventing 
premature failure. 

Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Xu 
and Nettleton as applied to claim 5 above, and further in view of Smalley. 

Re claim 1 1 : Xu and Nettleton teach all the limitations as shown above. 

However, Xu and Nettleton fail to teach or fairly suggest a composite material 
comprising the carbon substance of claim 1 in a matrix. 

Smalley discloses carbon nanotubes within a matrix (paragraph 25, lines 1-4). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide the carbon substance of Xu within a composite material 
in a matrix because the matrix provides strength for the nanotube thereby preventing 
premature failure. 

Claim 13 Is rejected under 35 U.S.C. 103(a) as being unpatentable over Xu 
as applied to claim 1 above, and further in view of Muroyama et al. (US Patent 
6,991,949; hereinafter Muroyama). 
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Xu teaches all the limitations above, including a catalyst comprising Ni. 
However, Xu fails to teach or fairly suggest a catalyst comprising both Ni and In. 
Muroyama discloses a catalyst comprising both Ni and In (column 19, line 66- 
column 20, line 6). 

It would have been obvious to one of ordinary skill in the art to substitute the 
catalyst of Muroyama for that of Xu because it provides a greater growth potential for 
the nanotubes. 

The Examiner notes that the limitation "thermal decomposition... 750C" is drawn 
to a product by process limitation. While the Examiner has addressed the implied 
structure produced by the process, a carbon substance, the process limitation is 
afforded no patentable weight. See MPEP 2113. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Xu 
and Nettleton, as applied to claim 5 above, and further in view of Muroyama et al. 
(US Patent 6,991,949; hereinafter Muroyama). 

Xu and Nettleton teach all the limitations above, including a catalyst comprising 

Ni. 

However, Xu and Nettleton fail to teach or fairly suggest a catalyst comprising 
both Ni and In. 

Muroyama discloses a catalyst comprising both Ni and In (column 19, line 66- 
column 20, line 6). 
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It would have been obvious to one of ordinary skill in the art to substitute the 
catalyst of Muroyama for that of Xu and Nettleton because it provides a greater growth 
potential for the nanotubes. 

The Examiner notes that the limitation "themnal decomposition... 750C" is drawn 
to a product by process limitation. While the Examiner has addressed the implied 
structure produced by the process, a carbon substance, the process limitation is 
afforded no patentable weight. SeeMPEP2113. 



Allowable Subject Matter 
Claims 2, 3, 9, 10, 12, and 14 would be allowable if rewritten or amended to 
overcome the objections and 35 USC 112, second paragraph, rejections set forth in this 
office action. 

Claim 15 is rejected under 35 USC 112 (2), and also objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in 
independent fomn including all of the limitations of the base claim and any intervening 
claims, and to overcome the 35 USC 1 12 (2) rejection set forth in this office action. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

With respect to Claim 2, the best prior art of record teaches many of the 
elements of the claimed invention, including a carbon substance comprising: a plurality 
of structures, each having a size ranging from about 1 pm to about 100 pm and 
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including carbon and a metal or metallic oxide; one or more line-shaped bodies whose 
diameters range from about 50 pm to about 1 [im, wherein the line-shaped bodies 
include carbon as a main component thereof and grow from the surfaces of the 
structures. 

However, prior art does not teach or fairly suggest the carbon substance wherein 
at least parts of the line-shaped bodies connect two or more separate structures, in the 
manner required by Claim 2. 

Claims 3, 9, 10, 12, and 14 would be allowable by virtue of their dependency 
upon Claim 2. 

With respect to Claim 15, the best prior art of record teaches many of the 
elements of the claimed invention, including a carbon substance comprising: a plurality 
of structures, each having a size ranging from about 1 pm to about 100 pm and 
including carbon and a metal or metallic oxide; one or more line-shaped bodies whose 
diameters are smaller than 200 pm; wherein the line-shaped bodies include carbon as a 
main component thereof and grow radially from the surfaces of the structures. 

However, prior art fails to teach or fairly suggest the substance wherein the 
structure has a curved shape of a sphere, hemisphere, ellipse, or half ellipse, in the 
manner required by Claim 15. 

Response to Arguments 

Applicant's arguments filed 03 July 2006, regarding Claims 1, 8, 11, and 13 have 
been fully considered but they are not persuasive. 
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With respect to the 35 USC 1 12 (2) rejection of Claim 1 , the Applicant asserts 
that the temn "size" does not render the claim indefinite, as one of ordinary skill would 
know what was meant, and that it would be impossible to define size as "thickness" or 
"diameter" since the structure has varied shapes. The Examiner respectfully disagrees. 

The temn "size" denotes a specific dimension, such as length, width, thickness, 
area, etc. As written in the claim, it is not clear to one of ordinary skill in the art what 
dimension is being referred to by the term "size." 

With respect to the 35 USC 102(b) rejection of Claim 1, as anticipated by Xu et 
al., the Applicant asserts that the prior art does not teach the invention, as It does not 
meet the limitation that the line-shaped bodies "grow radially" from a surface of the 
structure, owing to the fact that the structure of Xu et al. is a plane shape. The Examiner 
respectfully disagrees. 

The shape of the structure is not claimed in Claim 1, and, as Applicant admits in 
their reply, the structure may be one of a various number of shapes. In this case, the 
broadest definition of "radial" that may be applied to all shapes is that each of the line- 
shaped bodies grows in a line drawn along a vector away from a point, which Xu et al. 
provides (Figure 1). 

With respect to the 35 USC 103(a) rejection of Claim 5 as unpatentable over Xu 
et al. in view of Nettleton, Applicant asserts that Nettleton does not disclose a line 
shaped body starting from and returning to a same structure. The Examiner respectfully 
disagrees. 
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Nettleton shows a carbon nanoloop (Figs. 3a, 3b) wherein the end of the line- 
shaped carbon nanotube are connected to "a same structure", namely to Itself. Nettleton 
teaches how to chemically modify the ends of such a nanotube to form a loop, and this 
could easily be done to attach it to another type of structure in the same manner. In 
addition to the motivation cited in the above and prior action, Nettleton also discusses 
the increased strength of nanotubes with the added benefits of the elasticity of a 
nanotube (Paragraphs 11 and 15). 

With respect to the 35 USC 103(a) rejections over Smalley et al. and Muroyama 
et al., the Applicant asserts that no combination of these references, with or without Xu 
et al., teaches the invention of Claims 1, 5-8, 11, and 13. The Examiner respectfully 
disagrees. 

The references teach the limitations of the Claims as cited above and in the prior 
office action. 

Therefore the rejections of Claims 1 , 5-8, 1 1 , and 1 3 are maintained. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this OfTice action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

U.S. Patents to: Keesmann et al. (USP# 5,773,921), Xu et al. (USP# 5.973,444), 
Zhou et al. (USP# 6,553,096), Pavlovsky et al. (USP# 6,664,728), and Kawate et al. 
(USP# 7,012,362), regarding carbon nanotubes used in emitter devices exhibiting radial 
growth; Nakamoto (USP# 6,891 ,320) regarding nanotube in emitter devices exhibiting 
radial growth on a curved surface; Yaniv et al. (USP# 6,531 ,828) regarding nanotube in 
emitter devices exhibiting radial growth and attachment to other structures; and Perlo et 
al. (USP# 7,018,261) regarding nanotubes used in a light source and forming a matrix. 

U.S. Patent Application Publications to: Perlo et al. (PGPUB# 2003/0227243) 
regarding nanotubes used in a light source and forming a matrix; and to Lee et al. 
(PGPUB# 2004/0076576) regarding nanotube loops. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anastasia Midkiff whose telephone number is 571-272- 
5053. The examiner can normally be reached on M-F 7-4. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Glick can be reached on 571-272-2490. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



ASM 
10/04/06 





